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SYSTEM AND METHOD FOR HEAT
DISSIPATION AND AIR FLOW
REDIRECTION IN A CHASSIS

TECHNICAL FIELD

The present invention relates to the field of server com-
puters. More particularly, the present invention relates to the
field of heat dissipation in densely packed server chassis.

BACKGROUND ART

The trend in server computers is towards packaging more
and more processors in smaller and smaller server chassis.
Densely packed (e.g., ultrathin) designs for server comput-
ers allow for more computing power to be available in the
chassis of similar dimension. For example, current server
computers of dimension 1U (1.75 inches) are available and
can be stacked 42 server computers to a rack. In the future,
servers are expected to get even denser and pack many more
than 42 to a rack.

However, a problem associated with more powerful
server computers is heat dissipation. By increasing the
computing power of server computers, faster central pro-
cessing units (CPUs) must be used. Typically, the faster the
CPU, the hotter the CPU operates. One method of cooling
the CPU is typically accomplished by passing air over the
CPU or a heat sink with fins that is thermally coupled to the
CPU. For server computers that are unconcerned with inte-
rior space of a server computer chassis, cooling is not an
issue. However, thinner and thinner server designs leave less
space within the server chassis to put cooling elements for
dissipating the heat generated by the CPU or CPUs.

Moreover air flow within a server computer chassis is
important for dissipating heat generated within the server
chassis in the most efficient manner. Prior Art FIG. 1 is a
top-view of a system 100 for dissipating heat within a server
computer. System 100 is contained within a server computer
chassis. System 100 comprises a heat sink base 110 and a
plurality of fins 120. The heat sink base 110 is thermally
coupled to a heat source, such as, one or more CPUs, and
acts as a collector of heat generated from the CPUs. The
plurality of fins 120 is thermally coupled to the heat sink
base 110, and is used for dissipating the thermal heat
collected by the heat sink base 110.

As shown in Prior Art FIG. 1, the surface of the heat sink
base 110 lies on a two dimensional plane along the x-axis
and y-axis. The movement of air flow 130 is directed at the
system 100 along the y-axis. Each of the plurality of fins 120
is arranged on the surface of the heat sink 110 in the vertical
plane, along the z-axis and the y-axis. As such, each of the
plurality of fin 120 comes out of the page and extends up and
down the page along the y-axis.

In Prior Art FIG. 1, a barrier structure 140 is also arranged
within the server computer chassis. The barrier structure 140
lies directly behind the heat sink base 110 along the y-axis.
The barrier 140, depending on its size and distance away
from the heat sink base 110 can deleteriously block the
movement of the air flow 130 across the plurality of fins 120,
thereby reducing the efficiency of the plurality of fins 120 in
heat dissipation. Also, the barrier 140 can effect the move-
ment of the air flow 130 after encountering the heat sink base
110. As such, the barrier 140 can reduce or eliminate the
movement of the air flow 130, thereby reducing the further
cooling effect of the air flow 130.

In one solution in the prior art, air flow 130 can be
redirected within the server chassis using additional bafiling
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structures that are discrete pieces of sheet metal to avoid the
barrier 140. As such, the movement of air flow 130 is
redirectd to avoid the barrier 140 and possibly pass over a
second element 150. The second element 150 may neces-
sarily be located in a predesignated position in relation to the
heat sink base 110 due to electrical constraints of the printed
circuit board containing the CPU or CPUs of the server
computer.

Another solution of the prior art calls for the addition of
supplemental forced air sources, such as, blowers, axial fans,
and impingement fans, etc. to direct air over the second
element 150. However, additional baffling or supplemental
forced air sources in an already tight server chassis would
add additional cost, and waste critical space resources that
are necessary for increasing the computing power of the
server computer chassis, and for reducing the overall size of
the server chassis. As a result, the performance of the server
computer would be reduced due to inefficient dissipation of
thermal heat that is generated within the server computer
chassis.

Therefore, prior art methods of implementing barriers and
supplemental forced air sources to redirect air flow within a
server computer chassis for heat dissipation does not pro-
mote the reduction of the overall size of the server chassis.

DISCLOSURE OF THE INVENTION

An apparatus for heat dissipation in a chassis housing an
electronic system, and a method for implementing the same
are disclosed. The apparatus includes a heat sink base for
collecting thermal heat. The apparatus further includes a fin
thermally coupled to the heat sink base for dissipating the
aforementioned thermal heat. The fin is arranged in the
chassis to direct air flow from a first direction, that is
originally directed at the fin, to a second direction. In this
way, the fin provides the dual function of dissipating thermal
heat and redirection of air flow.

BRIEF DESCRIPTION OF THE DRAWINGS

PRIOR ART FIG. 1 is a top-down view of a heat sink base
and a plurality of fins that promote the inefficient movement
of air flow across the heat sink base and through a server
computer chassis.

FIG. 2A is a top-down view of a heat sink base and a
plurality of linearly shaped fins that are capable of redirect-
ing air flow from a first direction to a second direction in two
dimensions, in accordance with one embodiment of the
present invention.

FIG. 2B is a side view of the heat sink base and the
plurality of linearly shaped fins of FIG. 2A that are capable
of redirecting air flow from a first direction to a second
direction in two dimensions, in accordance with one
embodiment of the present invention.

FIG. 3A is a top-down view of a heat sink base and a
plurality of curvilinearly shaped fins that are capable of
redirecting air flow from a first direction to a second
direction in two dimensions, in accordance with one
embodiment of the present invention.

FIG. 3B is an oblique view of the heat sink base and the
plurality of curvilinearly shaped fins of FIG. 3A that are
capable of redirecting air flow from a first direction to a
second direction in two dimensions, in accordance with one
embodiment of the present invention.

FIG. 4 is a top-down view of a heat sink base and a
plurality of curvilinearly shaped fins that are capable of
redirecting air flow from a first direction to a plurality of
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varying directions in two dimensions, in accordance with
one embodiment of the present invention.

FIG. 5 is an oblique view of a heat sink base and a
plurality of curvilinearly shaped fins that are capable of
redirecting air flow from a first direction to a second
direction in three dimensions, in accordance with one
embodiment of the present invention.

FIG. 6A is a flow chart illustrating steps in a method for
redirecting air flow for heat dissipation, in accordance with
one embodiment of the present invention.

FIG. 6B is a flow chart illustrating steps in a method for
redirecting air flow for heat dissipation around a barrier
structure, in accordance with one embodiment of the present
invention.

FIG. 6C is a flow chart illustrating steps in a method for
redirecting air flow for heat dissipation originating from a
remote heat source, in accordance with one embodiment of
the present invention.

BEST MODES FOR CARRYING OUT THE
INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, a system and method
of heat dissipation and the redirection of air flow within a
chassis housing an electrical system. While the invention
will be described in conjunction with the preferred embodi-
ments, it will be understood that they are not intended to
limit the invention to these embodiments. On the contrary,
the invention is intended to cover alternatives, modifications
and equivalents, which may be included within the spirit and
scope of the invention as defined by the appended claims.

Furthermore, in the following detailed description of the
present invention, numerous specific details are set forth in
order to provide a thorough understanding of the present
invention. However, it will be recognized by one of ordinary
skill in the art that the present invention may be practiced
without these specific details. In other instances, well known
methods, procedures, components, and circuits have not
been described in detail as not to unnecessarily obscure
aspects of the present invention.

Accordingly, the present invention discloses a system and
method for heat dissipation and air flow redirection. Spe-
cifically, embodiments of the present invention disclose a
system that dissipates heat within a chassis that houses an
electronic system and redirects air flow within the chassis,
and a method for implementing the same. Because the
system combines the functionality of heat dissipation and air
flow redirection in a plurality of fins, embodiments of the
present invention are superior to previous techniques in the
prior art that failed to dissipate heat within smaller chassis
in an efficient manner. As such, embodiments of the present
invention are able to further reduce the size of the chassis
beyond those of the prior art because of more efficient
cooling techniques. More specifically, embodiments of the
present invention are able to provide high thermal efficiency
by improving overall heat dissipation in smaller chassis.
This is accomplished by eliminating the need for additional
parts, such as, baffling, to provide air flow redirection, and
by providing a means for redirecting air flow around barrier
structures that interfere with the efficient movement of air
flow within the chassis.

FIG. 2A is a schematic diagram illustrating a top-down
view of components contained within a system 200 that is
contained within a chassis that houses an electronic system,
such as, a server computer, in accordance with one embodi-
ment of the present invention. The system 200 is imple-
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mented within a densely packed environment (e.g., an
ultra-thin environment) in which air flow or the movement
of air within the chassis is important to facilitate the dissi-
pation of thermal heat generated by components in the
system.

System 200 comprises a heat sink base 210 and a plurality
of fins 220. The heat sink base 210 is thermally coupled to
a heat source, such as, one or more CPUs, and acts as a
collector of heat generated from the one or more CPUs. The
plurality of fins 220 is thermally coupled to the heat sink
base 210, and is used for dissipating the thermal heat
collected by the heat sink base 210.

In one embodiment, the plurality of fins 220 is directly
coupled to the heat sink base for increased efficiency of
thermal dissipation. In addition, FIG. 2A is used for illus-
trative purposes only, in that the density, height, and size of
each of the plurality of fins are varied depending on the
performance characteristics desired, in embodiments of the
present invention.

As shown in FIG. 2A, the surface of the heat sink base 210
lies on a two dimensional plane along the x-axis and y-axis.
An air source, or air accelerator 250 (e.g., axial fan, blower,
etc.) accelerates and generates air flow 255. The movement
of air flow 255 coming from the air accelerator 250 is
originally directed at the heat sink base 210 and the plurality
of fins 220 in a first direction, the y-direction.

Within the system 200 contained within the chassis is a
barrier structure 230 and a second element 240. The barrier
structure 230 is located directly behind the heat sink base
210 and the plurality of fins 220 in the y-direction. As such,
unless addressed, the barrier structure 230 could potentially
pose a problem in the overall movement of the air flow 255
through chassis that houses the electronic system, including
the system 200. The barrier 230, depending on its size and
distance away from the heat sink base 210 can deleteriously
block the movement of air flow 255 across the plurality of
fins 220, thereby reducing the efficiency of the plurality of
fins 220 in heat dissipation. Also, the barrier 230 could effect
the movement of air flow 255 after encountering the heat
sink base 210. As such, unless addressed, the barrier 230
could reduce or eliminate the movement of air flow 255,
thereby reducing the further cooling effect of air flow 255.

In addition, the system 200 comprises a second element
240 that is located remotely from the heat sink base 210 and
plurality of fins 220. The location of the second element
within the chassis in relation to the heat sink base 210, the
plurality of fins 220, and the air accelerator 250 could be
dictated by the electrical constraints of the components
contained within the chassis that houses an electrical system,
such as, a printed circuit board that comprises electrical
components such as one or more CPUs. As such, the second
element is not within the path of the air flow 255.

The second element generates thermal heat of which heat
dissipation is required. The second element, in one embodi-
ment, also comprises a second heat sink base and a second
plurality of fins for dissipating thermal heat collected or
generated by the second element. In the present embodi-
ment, the plurality of fins 220 is arranged within the system
200 and the chassis that houses system 200 to redirect air
flow 255 over the second element. More specifically, the
plurality of fins 220 is arranged to redirect air flow 255 from
a first direction (the y-direction) to a second direction that is
offset from the y-direction by the angle 6. As such, redi-
rected air flow 257 is directed towards the second element
240.

Each of the plurality of fins 220 is arranged in relation to
the heat sink base 210 offset from the y-axis by the angle 0
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in the x-y plane in order to redirect air flow 255 from a first
direction to the second direction. As such, each of the
plurality of fins 220 provides a dual functionality by dissi-
pating heat collected by the heat sink base 210 and redi-
recting air flow 255 in a second direction. As such, redi-
rected air flow 257 is directed at the second element 240.

In addition, redirected air flow 257 bypasses the barrier
structure 230. As such, the overall air flow through the
chassis that houses the electronic system, including system
200, is not obstructed, and can more efficiently dissipate
thermal heat generated by the electronic components within
the chassis, including system 200. In particular, air flow 255
is unobstructed and can dissipate the thermal heat collected
in heat sink base 210 more efficiently.

By designing a heat sink with an additional feature of air
flow direction, no additional parts are necessary within the
design of the electrical system in a chassis. For example, no
additional baffling is required to redirect air flow through the
chassis. Instead, by providing the plurality of fins of a heat
sink with the additional feature of air flow redirection, more
and more processors can be placed within a particularly
sized chassis (e.g., a 1U chassis). Also, space is gained by
providing the plurality of fins that provide heat dissipation
and air flow redirection, so that, the overall size of an
electronic system, and the chassis that houses the electronic
system is decreased.

FIG. 2B is a three-dimensional view of the heat sink base
210 and the plurality of fins 220 of FIG. 2A. As shown in
FIG. 2B, the heat sink base 210 is thermally coupled to the
plurality of fins 220. In the present embodiment, each of the
plurality of fins 220 is linearly shaped. That is, each of the
plurality of fins 220 is planar in structure.

In one embodiment, each of the plurality of fins 220 is of
the same length. As such, the fins may extend beyond the
surface of the heat sink base 210 so that each of the fins are
presented with an unobstructed interface with the air flow
255. Because each of the plurality of fins 220 is equally
shaped, the air flow 255 in the first direction impinges upon
each of the plurality of fins 220 equally to promote an equal
distribution of the air flow 255.

While the present embodiment, as shown in FIG. 2B,
illustrates fins of equal length, other embodiments of the
preset invention are well suited to having fins of dispropor-
tionate lengths, depending on the angle needed for redirect-
ing the air flow 255 to the second direction. For smaller
angles of 0, there is less of a need to extend the fins beyond
the surface of the heat sink base 210.

FIG. 3A is a schematic diagram illustrating a top-down
view of components contained within a system 300 that is
contained within a chassis that houses an electronic system,
such as, a server computer, in accordance with one embodi-
ment of the present invention. The system 300 is imple-
mented within a densely packed environment as described
previously in full. Air flow or the movement of air within the
chassis is important to facilitate the dissipation of thermal
heat generated by components in the system 300.

FIG. 3A is a top-down view of a heat sink base 310 and
a plurality of curvilinearly shaped fins 320 that are capable
of redirecting air flow from a first direction to a second
direction in two dimensions. The heat sink base 310 is
thermally coupled to a heat source, such as, one or more
CPUs, and acts as a collector of heat generated from the one
or more CPUs. The plurality of fins 320 is thermally coupled
to the heat sink base 310, and is used for dissipating the
thermal heat collected by the heat sink base 310.

In one embodiment, the plurality of fins 320 is directly
coupled to the heat sink base for increased efficiency of
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thermal dissipation. In addition, FIG. 3A is used for illus-
trative purposes only, in that the density, height, and size of
each of the plurality of fins are varied depending on the
performance characteristics desired, in embodiments of the
present invention.

As shown in FIG. 3 A, the surface of the heat sink base 310
lies on a two dimensional plane along the x-axis and y-axis.
An air source, or air accelerator 350 accelerates and gener-
ates air flow 355. The movement of air flow 355 coming
from the air accelerator 350 is originally directed at the heat
sink base 310 and the plurality of fins 320 in a first direction,
the y-direction.

Within the system 300 contained within the chassis that
houses an electronic system (e.g., a server computer) is a
barrier structure 330 and a second element 340. The barrier
structure 330 is located directly behind the heat sink base
310 and the plurality of fins 320 in the y-direction. As such,
unless addressed, the barrier structure 330 could potentially
pose a problem in the overall movement of the air flow 355
through the chassis that houses the system 300, as similarly
and previously described in the discussion related to the
barrier structure 230 of FIGS. 2A and 2B. As such, unless
addressed, the barrier 330, can reduce or eliminate the
movement of air flow through the chassis, thereby reducing
the efficiency of thermal dissipation of the plurality of fins
320, and its further cooling effect for other components in
the chassis.

In addition, the system 300 comprises a second element
340 that is located remotely from the heat sink base 310 and
plurality of fins 320. The location of the second element 340
within the chassis in relation to the heat sink base 310, the
plurality of fins 320, and the air accelerator 350 could be
dictated by the electrical constraints of the components
contained within the chassis that houses an electrical system,
such as, a printed circuit board that comprises electrical
components such as one or more CPUs, especially as the
size of the chassis increasingly becomes smaller.

The second element 340 generates thermal heat of which
heat dissipation is required. The second element 340 in one
embodiment also comprises a second heat sink base and a
second plurality of fins for dissipating thermal heat collected
or generated by the second element. In the present embodi-
ment, the plurality of fins 320 is arranged within the system
300 and the chassis that houses system 300 to redirect air
flow 355 over the second element. More specifically, the
plurality of fins 320 is arranged to redirect air flow 355 from
a first direction (the y-direction) to a second direction that is
offset from the y-direction by the angle a. Because of its
curvilinear shape, the air flow 355 can be redirected at
angles o less than ninety degrees. As such, redirected air
flow 357 is directed towards the second element 340.

As shown in FIG. 3A, each of the plurality of fins 320 is
curvilinearly shaped. Initially, each of the plurality of fins
320 lies in the direction of the y-axis, and the direction of air
flow 355. Thereafter, each of the plurality of fins 320
gradually curves to redirect the air flow 355 to a second
direction towards the second element 340. As such, redi-
rected air flow 357 flows in a second direction at an angle o
relative to the first direction of air flow 355 in the x-y plane.

The curvilinear shape of the plurality of fins 320 aids in
redirecting air flow to a second direction that is offset from
a first direction by more extreme angles (e.g., greater than
forty-five degrees). By providing a curvilinear shape, less
space is needed than the linearly shaped plurality of fins in
that the curvilinear fins need not extend beyond the surface
of the heat sink base 310 to provide an even distribution of
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the air flow 355. The curvilinear fins each have an unob-
structed interface with the air flow 355.

In addition, redirected air flow 357 bypasses the barrier
structure 330. As such, the overall air flow through the
chassis that houses the electronic system, including system
300, is not obstructed, and can more efficiently dissipate
thermal heat generated by the electronic components within
the chassis, including system 300. In particular, air flow 355
is unobstructed and can dissipate the thermal heat collected
in heat sink base 310 more efficiently.

The advantages of the plurality of fins 320 are similar to
the fin design of the plurality of fins 220. By designing a heat
sink with an additional feature of air flow direction, no
additional parts are necessary within the design of the
electrical system in a chassis. For example, no additional
baffling is required to redirect air flow through the chassis.
Instead, by providing the plurality of fins of a heat sink with
the additional feature of air flow redirection, more and more
processors can be placed within a particularly sized chassis
(e.g., a 1U chassis). Also, space is gained by providing the
plurality of fins that provide heat dissipation and air flow
redirection, so that, the overall size of an electronic system,
and the chassis that houses the electronic system is
decreased.

FIG. 3B is a three-dimensional view of the heat sink base
310 and the plurality of fins 320 of FIG. 3A. As shown in
FIG. 3B, the heat sink base 310 is thermally coupled to the
plurality of fins 320. In the present embodiment, each of the
plurality of fins is curvilinearly shaped. That is, each of the
plurality of fins 320 is curved in structure. The shape of each
of the plurality of fins 320 beyond its curved structure is
varied depending on the performance characteristics desired.
Because each of the plurality of fins 320 initially starts out
in the y-direction, the air flow 355 in the first direction
impinges upon each of the plurality of fins 320 equally to
promote an equal distribution of the air flow 355. In addi-
tion, spacing between each of the plurality of fins 320 is
equal to avoid pressure increases and pressure drops which
lead to ineflicient airflow, in one embodiment.

In addition, FIG. 3B is used for illustrative purposes only,
in that the density, height, and size of each of the plurality
of fins 320 are varied depending on the performance char-
acteristics desired, in embodiments of the present invention.

FIG. 4 is a schematic diagram illustrating a top-down
view of components contained within a system 400 that is
contained within a chassis that houses an electronic system,
such as, a server computer, in accordance with one embodi-
ment of the present invention. The system 400 is imple-
mented within a densely packed environment as described
previously in full. Air flow or the movement of air within the
chassis is important to facilitate the dissipation of thermal
heat generated by components in the system 400.

The heat sink base 410 of system 400 is thermally coupled
to a heat source, such as, one or more CPUs, and acts as a
collector of heat generated from the one or more CPUs. The
plurality of fins 420 is thermally coupled to the heat sink
base 410, and is used for dissipating the thermal heat
collected by the heat sink base 410.

FIG. 4 illustrates the incorporation of the benefits pro-
vided in FIGS. 2A, 2B, 3A, and 3B to provide the redirecting
of air flow that impinges upon a heat sink base 410 in a first
direction, and is redirected to more than one direction in two
dimensions. As shown in FIG. 4, the plurality of fins 420 are
curvilinear in shape and redirects the air flow 455 from a first
direction, the y-direction, to a second direction that is offset
from the first direction by an angle {3, and to a third direction
that is offset from the first direction by an angle d.
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The plurality of fins 420 is capable of redirecting the air
flow 455 to one or more directions in two dimensions using
linear fins, curvilinear fins, or a combination of both. In
addition, FIG. 4 is used for illustrative purposes only, in that
the density, height, and size of each of the plurality of fins
420 are varied depending on the performance characteristics
desired, in accordance with embodiments of the present
invention.

FIG. 5 is a schematic diagram illustrating a three-dimen-
sional view of components contained within a system. The
system of FIG. 5 is contained within a chassis that houses an
electronic system, such as, a server computer, in accordance
with one embodiment of the present invention. The system
500 is implemented within a densely packed environment as
described previously in full. Air flow or the movement of air
within the chassis is important to facilitate the dissipation of
thermal heat generated by components in the system 500.

FIG. 5 is an oblique view of a heat sink base 510 and a
plurality of curvilinearly shaped fins 520 that are capable of
redirecting air flow from a first direction to a second
direction in three dimensions. The heat sink base 510 is
thermally coupled to a heat source, such as, one or more
CPUs, and acts as a collector of heat generated from the one
or more CPUs. The plurality of fins 520 is thermally coupled
to the heat sink base 510, and is used for dissipating the
thermal heat collected by the heat sink base 510.

In one embodiment, the plurality of fins 520 is directly
coupled to the heat sink base for increased efficiency of
thermal dissipation. In addition, FIG. 5 is used for illustra-
tive purposes only, in that the density, height, shape, and size
of each of the plurality of fins 520 are varied depending on
the performance characteristics desired.

As shown in FIG. 5, the surface of the heat sink base 510
lies on a two dimensional plane along the x-axis and y-axis.
An air source, or air accelerator 550 accelerates and gener-
ates air flow 555. The movement of air flow 555 coming
from the air accelerator 550 is originally directed at the heat
sink base 510 and the plurality of fins 520 in a first direction,
the y-direction, as shown.

Within the system 500 contained within the chassis that
houses an electronic system (e.g., a server computer) is a
barrier structure 530. The barrier structure 530 is located
directly behind the heat sink base 510 and the plurality of
fins 520 in the y-direction. As such, unless addressed, the
barrier structure 530 could potentially pose a problem in the
overall movement of the air flow 555 through the chassis
that houses the electronic system, including the system 500,
as previously described in relation to the barrier structure
230 of FIGS. 2A and 2B. As such, unless addressed, the
barrier 530, can reduce or eliminate the movement of air
flow through the chassis, thereby reducing the efficiency of
thermal dissipation of the plurality of fins 520, and its further
cooling effect for other components in the chassis.

As shown in FIG. 5, each of the plurality of fins 520 is
curvilinearly shaped. Initially, each of the plurality of fins
520 lies in the direction of the y-axis, and the direction of air
flow 555. Thereafter, each of the plurality of fins 520
gradually curves to redirect or translate the air flow 555 to
a second direction in the z-direction over the barrier struc-
ture 530. As such, redirected air flow 557 flows in a second
direction at an angle o in the y-z plane relative to the first
direction of air flow 555.

The curvilinear shape of the plurality of fins 520 aids in
redirecting air flow to a second direction over barrier struc-
tures. As such, the overall air flow through the chassis that
houses the electronic system, including system 500, is not
obstructed, and can more efficiently dissipate thermal heat
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generated by the electronic components within the chassis,
including system 500. In particular, air flow 555 is unob-
structed and can dissipate the thermal heat collected in heat
sink base 510 more efficiently.

While the present embodiment illustrates a translation of
the air flow in the y-z plane, other embodiments are well
suited to redirecting air flow both in the x-y plane and the y-z
plane. This is accomplished by incorporating the linearly
shaped and curvilinearly shaped fins of FIGS. 2A, 2B, 3A,
3B, and 4, or a combination thereof, with the curvilinear
shape of FIG. 5.

The advantages of the plurality of fins 520 are similar to
the fin design of the plurality of fins 220, 320, and 420. By
designing a heat sink with an additional feature of air flow
direction, no additional parts are necessary within the design
of the electrical system in a chassis. For example, no
additional baffling is required to redirect air flow through the
chassis. Instead, by providing the plurality of fins of a heat
sink with the additional feature of air flow redirection, more
and more processors can be placed within a particularly
sized chassis (e.g., a 1U chassis). Also, space is gained by
providing the plurality of fins that provide heat dissipation
and air flow redirection, so that, the overall size of an
electronic system, and the chassis that houses the electronic
system is decreased.

FIG. 6A is a flow chart 600A illustrating steps in a method
for heat dissipation in a chassis housing an electronic
system, in accordance with one embodiment of the present
invention. The method of flow chart 600A is implemented
within a densely packed chassis, in one embodiment to
preserve space and utilize components more efficiently in
cooling the electrical components in the chassis.

The method of the present embodiment begins by gener-
ating forced air flow within an enclosure, in 610. The forced
air flow is generated from an air accelerator that is enclosed
within the enclosure, such as, a fan. The enclosure is a
chassis that houses an electrical system, such as, a server
computer chassis. The chassis, in one embodiment, is a
densely packed chassis in the z-direction, and has 1U
dimensions or smaller.

At 620, the present embodiment dissipates thermal heat
generated by a heat source within the enclosure by directing
air flow at a plurality of fins. The heat source is a processor,
such as, a CPU, in one embodiment. The heat source is
thermally coupled to a heat sink base that collects the
thermal heat generated by the heat source. Each of the
plurality of fins is thermally coupled to the heat sink base for
dissipating the thermal heat generated by the heat source.
The present embodiment directs the air flow in a first
direction at the plurality of fins that is thermally coupled to
the heat sink base that collects the thermal heat.

At 630, the present embodiment continues by arranging
the plurality of fins in the chassis and in relation to the first
direction to redirect the forced air flow from the first
direction to a second direction. In one embodiment, the air
flow is redirected to the second direction, such that, the
second direction varies from the first direction in two
dimensions. In another embodiment, the air flow is redi-
rected to the second direction, such that, the second direction
varies from the first direction in three dimensions.

FIG. 6B is a flow chart 600B illustrating a continuation of
the flow chart 600A of the method for heat dissipation in a
chassis housing an electronic system, in accordance with
one embodiment of the present invention. The present
embodiment continues from 630 by redirecting the forced
air flow around a barrier structure to improve efficiency in
dissipating a totality of thermal heat generated in the chassis.

20

25

30

35

40

45

50

55

60

65

10

FIG. 6C is a flow chart 600c¢ illustrating a continuation of
the flow chart 600A of the method for heat dissipation in a
chassis housing an electronic system, in accordance with
one embodiment of the present invention. The present
embodiment continues from 630 by redirecting the forced
air flow in the second direction towards a second element for
purposes of dissipating thermal heat originating from the
second element. The second element, for example, is a
second CPU providing additional services of the electronic
system in the chassis.

While the methods of embodiments illustrated in flow
charts 600A, 600B, and 600C show specific sequences and
quantity of steps, the present invention is suitable to alter-
native embodiments. For example, not all the steps provided
for in the methods are required for the present invention.
Furthermore, additional steps can be added to the steps
presented in the present embodiment. Likewise, the
sequences of steps can be modified depending upon the
application.

The preferred embodiments of the present invention, a
system and method for heat dissipation and the redirection
of air flow within a chassis housing an electrical system, is
thus described. While the present invention has been
described in particular embodiments, it should be appreci-
ated that the present invention should not be construed as
limited by such embodiments, but rather construed accord-
ing to the below claims.

What is claimed is:

1. An apparatus for heat dissipation in a chassis housing
an electronic system, comprising:

a heat sink base for collecting thermal heat; and

a plurality of curvilinearly shaped fins thermally coupled
to said heat sink base for dissipating said thermal heat,
said plurality of curvilinearly shaped fins arranged in
said chassis to redirect air flow from a first direction
originally directed at said plurality of curvilinearly
shaped fins to a second direction that is uniform,
wherein said second direction varies from said first
direction in an x-direction, a y-direction, and a z-di-
rection.

2. The apparatus as described in claim 1, further com-

prising:

an air accelerator enclosed within said chassis for pro-
viding said air flow in said first direction.

3. The apparatus as described in claim 1, wherein each of
said plurality of curvilinearly shaped fins has a substantially
linear shape such that each of said plurality of curvilinearly
shaped fins is arranged substantially at an angle to said first
direction for redirecting said air flow to said second direc-
tion.

4. The apparatus as described in claim 1, wherein each of
said plurality of curvilinearly shaped fins

is arranged on said heat sink base to gradually redirect
said air flow from said first direction to said second
direction.

5. The apparatus as described in claim 1, wherein said
second direction varies from said first direction in a three
dimensional space.

6. The apparatus as described in claim 1, further com-
prising:

a plurality of fins, including said fin, thermally coupled to
said heat sink base for dissipating said thermal heat,
each of said plurality of fins arranged on said heat sink
base to redirect said air flow.

7. An apparatus for heat dissipation enclosed within a

chassis, comprising:
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a heat source emanating thermal heat;

a heat sink base thermally coupled to said heat source for
collecting said thermal heat;

an air accelerator for generating forced air flow;

a plurality of curvilinearly shaped fins thermally coupled
to said heat sink base for dissipating said thermal heat,
each of said plurality of curvilinearly shaped fins
arranged within said chassis to redirect said forced air
flow from a first direction originally directed at said
plurality of curvilinearly shaped fins to a second direc-
tion, wherein said second direction varies from said
first direction in an x-direction, a y-direction, and a
z-direction, and wherein said plurality of curvilinearly
shaped fins is arranged to redirect said forced air flow
to bypass a blocking structure.

8. The apparatus as described in claim 7,

heat source is a central processing unit.

9. The apparatus as described in claim 7,

chassis houses an electrical system.

10. The apparatus as described in claim 7,

chassis comprises an 1U server chassis.

11. The apparatus as described in claim 7, wherein said

plurality of curvilinearly shaped fins is arranged to redirect
said forced air flow towards a second element for purposes

wherein said

wherein said

wherein said

5
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of dissipating a second thermal heat originating from said
second element.

12. A method for heat dissipation in a chassis housing an

electronic system, comprising:

a) generating forced air flow within an enclosure;

b) dissipating thermal heat generated by a heat source by
directing said forced air flow in a first direction at a
plurality of curvilinearly shaped fins that is thermally
coupled to a heat sink base, wherein said heat sink base
is thermally coupled to said heat source and collects
said thermal heat; and

¢) arranging said plurality of curvilinearly shaped fins in
said chassis to redirect said forced air flow from said
first direction to a second direction to bypass a blocking
structure, wherein said second direction varies from
said first direction in an x-direction, a y-direction, and
a z-direction.

13. The method as described in claim 12, wherein c)

5o Tarther comprises:

uniformly varying said first direction from said second
direction in a three dimensional space.



